Objective: Depressed patients are prone to perceive that they were exposed to affectionless control by parents. Meanwhile, high neuroticism is a well-established risk factor for developing depression. Therefore, this study examined whether perceived parental affectionless control is associated with high neuroticism. Methods: The subjects were 664 healthy Japanese volunteers. Perceived parental care and protection were assessed by the Parental Bonding Instrument. Parental rearing was categorized into either optimal parenting (high care/low protection) or three dysfunctional parenting styles including affectionless control (low care/high protection). Neuroticism was evaluated by the NEO Personality Inventory-Revised. Results: The subjects with paternal affectionless control had higher neuroticism scores than those with paternal optimal parenting. Similar tendency was observed in maternal rearing. Neuroticism scores increased in a stepwise manner with respect to the increase in the number of parents with affectionless control.
Introduction
According to Bowlby's attachment theory, 1 pathogenic parents who are unresponsive to a child's desire for care and/or do not allow the child's progressive independence create anxious attachment in the child. The anxiously attached child grows up to be anxious, insecure, over-dependent, or immature and is predisposed to develop psychiatric disorders such as depression under stress. 1 Under the influence of attachment theory, Parker et al 2 developed the Parental Bonding Instrument (PBI) to assess perceived parental care and protection. By using these care and protection scores, they defined four parenting styles, namely, optimal parenting (high care/low protection), affectionate constraint (high care/high protection), neglectful parenting (low care/ low protection), and affectionless control (low care/high protection). Subsequent studies [3] [4] [5] [6] show that depressed patients are prone to perceive that they were exposed to affectionless control parenting.
Neuroticism is a tendency to cope poorly with stress and to experience negative feelings of sadness, anxiety, and irritability. [7] [8] [9] [10] Behavioral genetic studies suggest that roughly 40% of the variability in this personality trait is attributed to genetic factors and the rest to environmental factors. 9 Extensive reviews consistently show that high neuroticism is a risk factor for developing depression. 8, 10, 11 A complex interplay between this personality trait and stressful life events, that is, a diathesis-stress scenario, 
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Takahashi et al has been proposed 8, 10 as a possible mechanism underlying this neuroticism-depression association.
Our previous studies suggest that affectionless control parenting increases personality vulnerabilities to depression such as harm avoidance in psychobiological model of personality, 12 interpersonal sensitivity within the frame of attachment theory, 13 and dysfunctional attitudes in cognitive model of depression.
14 These findings led to the hypothesis that this parenting style also increases neuroticism. To test this hypothesis, the present study examined whether perceived parental affectionless control is associated with high neuroticism. As mentioned earlier, the present study was based on the diathesis-stress model of depression, which regards high neuroticism as a diathesis. 8, 10 Meanwhile, it is known that reports of personality traits such as neuroticism are influenced by mood states associated with psychiatric disorders. 8 Therefore, a nonclinical sample with arbitrary levels of neuroticism but without major psychiatric disorders was used so far.
Methods subjects
First, 750 Japanese without serious physical diseases were recruited from medical students and medical staffs in Yamagata Prefecture. Screening for psychiatric disorders was performed by a brief interview and by using a questionnaire on present or past psychiatric disorders. For the interview, six items were selected from the Structured Clinical Interview for DSM-IV Axis I Disorders, 15 that is, A1 for major depressive episode, A16 for manic episode, B1 for delusions, B6 for hallucinations, E2 for alcohol abuse, and F68 for anxiety disorders. Of the 750 cases, 27 had psychiatric disorders, 12 had parents divorced or deceased before the age of 16 years, and 47 had missing data. Hence, these 86 cases were excluded, and the remaining 664 cases were used for analyses. Of them, 432 were males, and 232 were females. The mean ± standard deviation of age was 23.4±2.2 years. The study protocol was approved by the Ethics Committee of Yamagata University School of Medicine, and all the subjects gave written informed consent to participate.
assessment of perceived parenting styles
Perceived parental care and protection during the first 16 years were assessed by the Japanese version 16 of the PBI, through which reliability and validity have been confirmed. The number of items of the care subscale and protection subscale is 12 and 13, respectively. Participants evaluate the extent to which their parents match each description on a 4-point scale ranging from 0 that represents "very unlike" to 3 that represents "very like." In these subjects, Cronbach's α for father care, father protection, mother care, and mother protection subscales were 0.92, 0.85, 0.90, and 0.85, respectively. Care with a care subscale score equal to or lower than the median was regarded as low care, whereas the other was regarded as high care. The same standard was used to determine the levels of protection. Subsequently, paternal and maternal rearing practices were classified into four types as defined by Parker et al, 2 namely, optimal parenting (high care/low protection), affectionate constraint (high care/high protection), neglectful parenting (low care/low protection), and affectionless control (low care/high protection).
assessment of neuroticism
Neuroticism was evaluated by the Japanese version 17 of the NEO Personality Inventory-Revised (NEO PI-R). 18 This Japanese version has high reliability and validity. 17 The neuroticism dimension scale of the NEO PI-R has six facet scales, each with eight items. Participants assess the degree to which they correspond to each phrase on a scale with 5 anchor points ranging from "strongly disagree" to "strongly agree." In the present sample, Cronbach's α for the neuroticism dimension scale was 0.84.
statistical analyses
Statistical analyses were performed by one-way and two-way analysis of covariance (ANCOVA) with sex as a covariate followed by least significant difference test by using SPSS 14.0 J for Windows. P-value ,0.05 was considered statistically significant. Table 1 shows the effects of perceived parenting styles on neuroticism scores. Paternal styles (partial η 2 =0.024) and maternal styles (partial η 2 =0.016) had significant effects on neuroticism scores, with no significant interaction effect between them. The subjects with paternal affectionless control showed higher neuroticism scores than those with paternal optimal parenting. Similarly, subjects with maternal affectionless control showed higher neuroticism scores than those with maternal optimal parenting. Affectionate constraint by mothers but not by fathers was related to higher neuroticism scores. Neglectful parenting by fathers but not by mothers was related to higher neuroticism scores. Table 2 shows the effect of the number of parents with perceived affectionless control on neuroticism scores. The number of parents with affectionless control had a significant effect (partial η 2 =0.050) on neuroticism scores. Group 2 with two 
Results
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Parental affectionless control and neuroticism parents of affectionless control and Group 1 with one parent of affectionless control had higher neuroticism scores than Group 0 with no parent of affectionless control. The number of parents with perceived affectionate constraint (P=0.674) and that of parents with perceived neglectful parenting (P=0.284) had no significant effects on neuroticism scores.
Discussion
In the first analysis, perceived affectionless control from fathers and that from mothers were both associated with high neuroticism. In the second analysis, neuroticism increased in a stepwise manner according to the increase in the number of parents with this rearing style. On the contrary, the association with high neuroticism of affectionate constraint was confined to maternal rearing and that of neglectful parenting was confined to paternal rearing. Also, the number of parents with these rearing styles had no significant effects on neuroticism. These results suggest that among the three anomalous parenting styles, affectionless control is most strongly connected with high neuroticism in recipients. Therefore, we add high neuroticism to the list of personality vulnerabilities to depression, correlated with perceived affectionless control parenting, that is, high harm avoidance, 12 interpersonal sensitivity, 13 and dysfunctional attitudes.
14 Importantly, Parker 5 reported that perceived parental characteristics assessed by the PBI reflect the actual parental characteristics assessed by significant others with acceptable validity. Therefore, the strong connection between perceived parental affectionless control and high neuroticism observed in the present study suggests that this parental style increases neuroticism in recipients. As affectionless control is a combination of the pathogenic parenting practices proposed by Bowlby, 1 it is likely that this parental style induces anxious attachment. Therefore, it is suggested that high neuroticism arises as an expression of anxious attachment. This view is supported by the substantial overlap between the personality characteristics of high scorers of neuroticism, that is, anxious, impatient, pessimistic, timid, self-centered, and dependent, 7 and those of anxiously attached individuals mentioned earlier.
1 It is also supported by the correlations of neuroticism with attachment anxiety and attachment avoidance, 19 the indices of anxious attachment. Taken together, close interrelations are suggested among affectionless control parenting, anxious attachment, and high neuroticism, all of which are linked to the development of depression.
There are three possible limitations in the present study. First, the reporting of parental affectionless control by high scorers of neuroticism may be partly ascribable to their perceptual bias because of the inherent limitation of the PBI, that is, parental rearing during childhood is recalled in adulthood. Second, children with a specific temperament by nature, for example, high neuroticism, may elicit a specific rearing style from parents, that is, affectionless control. In light of these possibilities, we may have to be more careful in interpreting the causal relationship between affectionless control parenting and high neuroticism. Third, the subjects were all well-educated young Japanese, and because of these specificities, the present results should be extrapolated cautiously to populations with other demographic or ethnic backgrounds.
Conclusion
The present study shows that perceived parental affectionless control is associated with high neuroticism, suggesting that this parental style increases neuroticism in recipients. 
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